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Amendments to the Claims. 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

5 1 (currently amended): A nitride based light emitting diode (LED) comprising: 
a substrate; 

a first conductivity type contact layer formed over the substrate, the first conductivity 
type contqej, layer being made of A1^3jGa|. fai ^ Yn N_CQ^xl fiLL O.^yl ^ 1; and 

10 a light emitting laver formed over the first conductivity tvpc nitride based contact 
layer; 

a second conductivity type contact l ay er formed over the light emitting layer, the 
^P ^ gftfld^ivilY.lypc contact Ipyer befaft rn^ideof^^ 
g£l;, 0 ,: gy2 ;Sl ; aiid 0 , ^x2ty2<; j.)i 

1 5 a light e mitting fitaok e d - stru et ^ e- Tomi e d - o - ver " tke -- 8ubstfate;_ 

a nitride based dual dopant contact layer formed over the second conductivity typ e 
contact layer light - emit ti ng stacked structure , the nitride based dual dopant 
contact layer comprising at least a p-type impurity dopant and an. [[a]] n-type 
impurity wherein dopant, and - a material of the p-typo depant- b e ing differ e nt 
20 ffom-n^ittateisa^^ a con centration of the n-type jmpurily_b&irjg 

hig her than a concentration of the p-typc impurity; and 
a transparent conductive oxide layer formed over the nitride based dual dopant contact 
layer. 

25 2 (previously presented): The LED of claim 1, wherein the nitride based dua! dopant 
contact layer is made of Al,JnbGai H ^b>N (O^a^l; 0^b£l; and Oia+b^Jl), 
the transparent conductive oxide layer is made of indium-tin oxide (ITO), 
cadmium-tin oxide, antimony-tin oxide (ATO), zinc oxide (ZnO), or zinc-tin 
oxide. 

30 

8 
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3 (currently amended): The LED of claim 1, wherein the nitride based dual dopant 
contact layer is formed by adding the p-type depante im purity and the n-type 
dfr pantg impurity together through an epitaxy growth. 

5 4 (previously presented): The LED of claim 1, wherein the nitride based dual dopant 
contact layer is formed by: providing a second conductive type contact layer on 
the light emitting stacked structure; then providing a first conductive type 
contact layer on the second conductive type contact layer; and then cooling the 
LED through a cooling rate less than 40"C/min. 

10 

5-6 (cancelled). 

7 (currently amended): The LED of elai m - 5 claim L wherein the multiple quantum 

we4i light emitting layer has r InGaN quantum wells and (r+i) InGaN barriers, 
1 5 each InGaN quantum well is sandwiched in between two InGaN barriers, each 

InGaN quantum well is fabricated by m^Ga^N, and each InGaN barrier is made 
of IniGai.fN, rS£ 1, and 0Sf<e^ L 

8 (currently amended): The LED of elfck**— £ claim 1 further comprising a first 
20 conductivity type cladding layer interposed between the first conductivity type 

contact layer and the multiple qu a ntum wel l light emitting layer, and the first 
conductivity type cladding layer is made of AlxGai-xN, and 055x££ 1 . 

9 (currently amended): The LED of dak»-5 claim 1 further comprising a second 
25 conductivity type cladding layer interposed between the second conductivity 

type contact layer and the multiple quantum weU light emitting layer* and the 
second conductivity type cladding layer is made of A] z Gai. 2 N> and O^zSL 

10-18 (cancelled). 

30 

19 (currently amended): The LED of claim 1 wherein the nitride based dual dopant 

9 
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contact layer is made of Al a InbGa Ka -H,)N (0^a<l; 0£b£l; and 0;Sa+b^l); 
the n-type dop a nts are impurity is selected from the grou p cpn sistinft made of Si, 
Ge, Sn, Te, O, S, e* 5 arid C; and the p-type dopants-are im purity is selected from 
the group consisting made of Mg, Zn, Be^ er and Ca. 

5 

20 (currently amended): A nitride based light emitting diode (LED) comprising: 
a substrate; 

a light emitting stacked structure formed over the substrate; 

a nitride baaed -dual-^epant-^eB t act layog-fef mcd over tho l ight omi t ting stacked 
10 sttfttGtttfe? — the — nitride — based — dua-1 — d opant c ontact — lay e r being — made — e£ 

AjJfib^ftt^ ^N (0&a& 1 ; 0£b£ 1; and 0^a - rt>a£ 1) and compris i ng a t l o aat a 

p typ o dopant and on n - typ e dopantya mat e r i al - - of the p type dopant " beiftg 

different f r om a m ate rial oftho n - type dop ant 
a nitride b ased dual do pant contact layer formed over the light emitting stacked 
15 structure, t he nitride based dual dopant contact layer comprising a p-tyre 

impurity a^d an yHypff impurity, wherein ths c>ual dopant contact layqr is 

e^enUaljyj^t p-type; and 
a transparent conductive oxide layer formed over the nitride based dual dopant contact 

layer. 

20 

21 (cancelled). 

22 (new): The LED of claim 20, wherein the nitride based dual dopant contact layer is 

made of AlJnbGa^o+^N (O^a^l; O^b^l; and O^a+b^Sl), the transparent 

25 conductive oxide layer is made of indium-tin oxide (ITO), cadmium-tin oxide, 

antimony-tin oxide (ATO), zinc oxide (ZnO) ? or zinc-tin oxide. 

23 (new): The LED of claim 20, wherein the nitride based dual dopant contact layer is 

formed by adding the p-type impurity and the n-type impurity together through 
30 an epitaxy growth. 

10 
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24 (new): The LED of claim 20, wherein the light emitting stacked structure 

comprises a multiple quantum well, the multiple quantum well has r InGaN 
quantum wells and (rH) InGaN barriers, each InGaN quantum well is 
sandwiched in between two InGaN harriers, each InGaN quantum well is 
5 fabricated by IncGat-cN, and each InGaN barrier is made of IntGai _tN, rSSl, and 

0Sf<e£L 

25 (new): The LED of claim 24 further comprising a first conductivity type cladding 

layer interposed between the first conductivity type contact layer and the 
10 multiple quantum well light emitting layer and the first conductivity type 

cladding layer is made of Al x Gai- x N, and 0 =£x £± I . 

26 (new): The LED of claim 24 further comprising a second conductivity type 

cladding layer interposed between the second conductivity type contact layer 
15 and the multiple quantum well light emitting layer and the second conductivity 

type cladding layer is made of Al*Gaj-JN, and O^z^ 1 . 

27 (new): The LED of claim 20 wherein the nitride based dual dopant contact layer is 

made of AlalnbGai^^N (0£a£l; O^b^l; and O^a+b^l); the n-type 
20 impurity are made of Si, Ge 9 Sn, Te, O, S, or C; and the p-type impurity are 

made of Mg, Zn, Be, or Ca. 

28 (new): The LED of claim 20 wherein the dual dopant contact layer has a thickness 

less than 60 angstroms. 

25 

29 (new) The LED of claim 1 wherein the dual dopant contact layer has a thickness 

less than 60 angstroms. 

30 (new): A nitride based light emitting diode (LED) comprising: 
30 a substrate; 

a light emitting stacked structure formed over the substrate; 

n 
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a nitride based dual dopant contact layer formed over the light emitting stacked 
structure, the nitride based dual dopant contact layer comprising a p-type 
impurity and an n-type impurity wherein the dual dopant contact layer is 
essentially not a highly conductive layer; and 
5 a transparent conductive oxide layer formed over the nitride based dual dopant contact 
layer. 

31 (new): The LED of claim 30, wherein the nitride based dual dopant contact layer is 

made of AlJnbOai.( a+ b)N (0£a£l; O^b^l; and O^a+b^l), the transparent 

10 conductive oxide layer is made of indium-tin oxide (JTO) 7 cadmium-tin oxide, 

antimony-tin oxide (ATO), zinc oxide (ZnO). or zinc-tin oxide, 

32 (new): The LED of claim 30, wherein the nitride based dual dopant contact layer is 

formed by adding the p-type impurity and the n-type dopants together through 
15 an epitaxy growth. 

33 (new): The LED of claim 30, wherein the light emitting stacked structure 

comprising & multiple quantum well, the multiple quantum well has r InGaN 
quantum wells and (r+1) InGaN barriers, each InGaN quantum well is 
20 sandwiched in between two InGaN barriers, each InGaN quantum well is 

fabricated by In e GaiH»N, and each InGaN barrier is made of JnfGai-jN, rS 1, and 

0<f<e^l. 

34 (new): The LED of claim 33 further comprising a first conductivity type cladding 
25 layer interposed between the first conductivity type contact layer and the 

multiple quantum well light emitting layer and die first conductivity type 
cladding layer is made of Al x Gai. x N, and O^x^ 1. 

35 (new): The LED of claim 33 further comprising a second conductivity type 
30 cladding layer interposed between the second conductivity type' contact layer 

and the multiple quantum well light emitting layer and the second conductivity 

12 
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type cladding layer is made of Al z Gai. z N, and 0 ztS 1 . 

36 (new): The LED of claim 30 wherein the nitride based dual dopant contact layer is 

made of Ayn b Ga H ^)N (OS a SI; OSbSl; and 0£a+b^l); the n-type 

5 impurity are made of Si, Ge, Sn, Te, O, S 7 or C; and the p-type impurity are 

made of Mg, Zn, Be, or Ca. 

37 (new): The LED of claim 30 wherein the dual dopant contact layer has a thickness 

less than 60 angstroms. 

10 

38 (new): The LED of claim 30 wherein the dual dopant contact layer has a p-type 

carrier concentration lower than 5x 10 cm . 
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